A Holling type III predator-prey model with self-and cross-population pressure is considered. Using the energy estimate and Gagliardo-Nirenberg-type inequalities, the existence and uniform boundedness of global solutions to the model are dicussed. In addition, global asymptotic stability of the positive equilibrium point for the model is proved by Lyapunov function.
Introduction
This paper is a continuation of Part I 1 . In Section 3 of Part I, using the energy estimate and bootstrap arguments, the global existence of solutions for a Holling type III cross-diffusion predator-prey model with stage-structure has been discussed when the space dimension be less than 6. However, to obtain the L ∞ estimate for the population density w of predator species, there is not cross-diffusion for w in Part I.
All diffusive predator-prey systems behave, more or less, in the same way, for both semilinear and cross-diffusive models, at least for small values of the cross diffusivities. Consequently, all the available information for linear diffusive models is essential to realize the behavior of the most complicated cross-diffusive systems 2-17 . In this paper, we consider the following cross-diffusion system: Recently, the work in 18-20 studied the existence, uniform boundedness, and uniform convergence of global solutions for the Lotka-Volterra cross-diffusion models without stage-structure in the case that the space dimension n 1. In this paper, we consider mainly the existence and uniform boundedness of global solutions for the model 1.1 with nonlinear density restriction and stage-structure. Moreover, global asymptotic stability of the positive equilibrium point for 1.1 is proved by an important lemma of 21 . The proof is complete and complement the uniform convergence theorem in 18-20 .
Global Existence and Uniform Boundedness
For simplicity, denote 
The following Gagliardo-Nirenberg-type inequalities and corresponding corollary play an importance role in the proof of Theorem 2.1. 
Proof of Theorem 2.1
Step 1. Estimate |u| 1 , |v| 1 ,|w| 1 . Firstly, taking integration of the first and second equations in 2.7 over the domain 0, 1 , respectively, and combining the two integration equalities linearly, we have
From Young inequality and Hölder inequality, we can see
where
From which it follows that there exists a constant τ 0 > 0,
Secondly, taking integration of the third equations in 2.7 over domain 0, 1 , we have
2.13
This implies that there exists a constant τ 0 > 0, such that
Moreover, there exists a positive constant M 1 which depends on β, a, b, c, k, γ, α and the
Step 2. estimate |u| 2 , |v| 2 and |w| 2 . Multiplying the first three inequalities of Corollary 2.3 by u, v, w, respectively, and integrating over 0, 1 , we have
α 31 wu x w x α 32 wv x w x dx.
2.16
Let d min{d, d 3 }. By the above three inequalities and Young inequality, we have 
Step 3.
Introduce the scaling that 
2.25
where 
It is not hard to verify by 2.4 that there exists a positive constant C 3 depending only on α ij i, j 1, 2, 3 , such that
2.27
Thus, Applying the above estimates and Gagliardo-Nirenberg-type inequalities to the terms on the right-hand side of 2.28 , we have 
2.31
For the other terms on the right-hand side of 2.28 , we have 
Choose a small enough number > 0, such that λ < C 3 . According to 2.28 -2.34 , we have
However, 2.35 implies that there exist positive constants τ 3 > 0 and M 3 depending on d, d 3 , α ij i, j 1, 2, 3 , β, a, b, c, k 2.40
